ABSTRACT -Background and Objectives: Previous studies reported a high prevalence of nightmares and dream anxiety in Borderline Personality Disorder (BPD) and the severity of dream disturbances correlated with daytime symptoms of psychopathology. However, the majority of these results are based on retrospective questionnaire-based study designs, and hence the effect of recall biases (characteristic for BPD), could not be controlled. Therefore our aim was to replicate these findings using dream logs. Moreover, we aimed to examine the level of dream disturbances in connection with measures of emotional instability, and to explore the protective factors against dream disturbances.
Introduction
Sleep disorders are frequent, but relatively less emphasized in the diagnosis of Borderline Personality Disorder (BPD). However, patients diagnosed with BPD spend more time in REM sleep than healthy controls 1 , their sleep is characterized by shorter REM latency, and increased REM density especially in the first REM cycle 2 , they report worse sleep quality than controls, and show depression-like sleep disturbances 3 . Frequent nightmares and dream anxiety disrupting sleep and waking functioning are also reported in BPD, and disturbed sleep quality reflects the severity of psychopathological symptoms, dissociative experiences and childhood trauma found in patients with BPD 4, 5 . Moreover, dissociative symptoms and suicidal behaviour (characteristic for BPD) are associated with recurrent nightmares in different populations [6] [7] [8] [9] . Nightmares disrupting sleep may deepen dissociative symptoms, since sleep loss elicits dissociative symptoms even in healthy volunteers according to a prospective study 10 . Except this study, the majority of the investigations were based on retrospective study designs, using sleep-questionnaires. As patients with BPD are highly susceptible to recall biases, it should be clarified if dream disturbances can be observed in a study de- sign that examines the emotional characteristics of specific dream reports. Therefore our aim was to replicate the findings showing disturbed dreaming in BPD, and to clarify if the negative emotional aspects of dreaming are present in the specific dream reports as well. Collecting dream reports can also be viewed as a retrospective method, since it is based on memory processes, however specific dream reports in form of dream diaries are less susceptible to recall biases. Cippoli and Poli 11 demonstrated that the story-like organization of dreams does not differ between laboratory awakenings and morning reports. This suggests that dream logs are valuable and authentic tools to examine the dream quality of the individuals 11 . Since nightmares are linked to a personality disposition characterized by emotional reactivity and vulnerability 12 we wanted to examine the level of dream disturbances in connection with the severity of emotional instability. Finally, we aimed to explore the protective factors against dream disturbances. Waking Fantasy and Assertiveness were focuses of our study, because the former had been related to the phenomenological qualities of dreaming 13 , and to an ability to integrate the random dream images into a coherent plot 14 , while the latter is thought to be an important coping skill in stress-full life situations, and its development is crucial in the therapy of BPD patients 15 .
Conclusions: Our study provides further support for the association between dream disturbances and BPD, links the presence of dream disturbances to the levels of emotional instability, and suggests that fantasy is a potential protective factor against dysfunctional dreaming.
Methods

Participants
23 patients (19 female and 4 male) meeting the DSM-IV diagnostic criteria of BPD and 23 age-and gender-matched healthy volunteers participated in the study. The diagnosis of BPD was confirmed by experienced clinicians, using the Hungarian version of the SCID-II 16 . Previous findings indicated that the Hungarian version of the SCID-II is characterized by excellent inter-rater reliability, and construct validity 16 . Subjects with other Axis II co-diagnoses were not included and patients with PTSD and Substance Abuse could not enter the study. The former because of the confounding factor of post-traumatic nightmares, the latter because of the influence that drugs and alcohol exert on sleep architecture 17 . 6 of the 23 BPD subjects were on their regular antidepressant (SSRI) medication during the study. The BPD patients were recruited from Hungarian psychiatric institutes and outpatient clinics. Written informed consent was obtained from the subjects, and the Local Ethics Committee approved the study protocol.
Procedure
Participants were told that the purpose of the study was to investigate their sleeping and dreaming habits, and the relationship between dreaming and personality. Subjects were asked to fill in the Van Dream Anxiety Scale 18 , the Dream Quality Questionnaire 19 , as well as the Neuroticism, the Assertiveness and the Fantasy scales of the Hungarian version of the NEO-PI-R 20 . After completing the questionnaires subjects were asked to keep a dream diary, recording 5 "home dreams" within the three-week period of the study. The subjects had to write down the collected dreams in the morning after awakening, on a sheet of paper, andon the basis of the shortened version of the Dream Quality Questionnaire -they had to rate the emotional load, the bizarreness, the vividness and the effect on waking mood of each reported dream.
Instruments
The Van Dream Anxiety Scale (VDAS) provides the assessment of nightmare frequency and dream anxiety caused by frightening dreams. The items of the self-rating scale are concerned with nightmare frequency and the maleficent effects of nightmares on daytime functioning Items are weighted on a 0-4 scale and summed to yield a global VDAS score of 0-42. According to our results based on a sample of 70 patients diagnosed with adaptation disorder and 70 matched controls, the VDAS has been shown to be a valid and reliable instrument to measure nightmare frequency and dream anxiety (Cronbach's a = 0.96). All items are loading on one factor explaining 73% of the intersubject variance.
The Dream Quality Questionnaire (DQQ) containing 11 dream-specific items, measures the clinically relevant aspects of dreaming, like the emotional load, the bizarreness, and the vividness of dreams, the tendency of experiencing frequent non-recurrent and recurrent nightmares and night-terror-like symptoms, and the effects of dreams on daytime mood. The DQQ contains three main factors, the positive, the negative and the neutral emotional aspects of habitual dreaming. According to our results based on the data of a large national sample consisting of 5009 individuals, the negative emotional aspects of dreaming was inversely related to the levels of well-being, while the positive emotional aspects of dreaming was positively associated with well-being. To sum up DQQ proved to be a valid and reliable psychometric instrument assessing the emotional quality of dreaming 19 .
The shortened version of the DQQ was used to measure the quality of the reported dreams. The 4 items measured the emotional load, the bizarreness, the vividness and the effect on waking mood of each reported dream. The emotional load of the reported dream was asked to be rated by a 5-point scale (0 -expressly oppressive, 1 -bad, 2 -neutral, 3 -happy, 4 -expressly gratifying). The average of the ratings generated the DE (Dream Emotion) score. The effect of the reported dream on daytime mood was also measured by a 5-point scale. The average of the ratings generated the DI (Dream Influence) score.
The NEO-PIR-H1 was used to measure the emotional instability of the subjects. The Neuroticism factor contains the following subscales: Anxiety, Anger and Hostility, Depression, Self-Consciousness, Impulsivity and Vulnerability. The internal consistency of the Neuroticism Factor as measured by the Cronbach's α was 0.92. The Cronbach's α coefficients for the Assertiveness and Fantasy scales were 0.77 and 0.81 respectively. The validity of the NEO-PIR-H1 was tested with the FFPI-H, the Five Factor Personality Inventory (Hungarian version) 20 . The correlation of the Neuroticism factor with the Emotional Stability factor of the FFPI-H was -0.54 (p < 0.05).
Results
One subject from the BPD group failed to report any dream in the study period, therefore his results were excluded from the analysis of prospective, but not retrospective dream data. This way we examined the results of the completed questionnaires, and the ratings of a total of 209 dream reports. Some of the subjects (3 from the BPD and 4 from the control groups) provided less than 5 dreams. The mean frequency of reported dreams was 4.64 per subject (SD = 1.09). Groups did not differ in their reported dream frequency (t = -0.04; p = 0.96).
Habitual dream behaviour: retrospective results
The two groups differed significantly in several variables of the Dream Quality Questionnaire. 50% (SD = 0.51) of the BPD group reported frequent nightmares that caused sudden awakenings, but only 9% (SD = 0.29) of the control group reported the same experience. This difference was significant according to the Fisher exact probe (p = 0.0027). Similarly 68.1% (SD = 0.46) of the BPD group reported night terror-like symptoms as compared to the 22% (SD = 0.42) of the controls that according to the Fisher exact probe proved to be significant (p = 0.002). Furthermore, the BPD group suffers more frequently from recurrent nightmares than the healthy control group [(Mean 
Dream log data: prospective results
Each participant had an average score of emotional load, bizarreness, vividness, and effect on daytime mood for his/her reported dreams. These were submitted to independent sample t-test. The self-rated emotional load of dreams differed significantly: more negative dreams were assessed in the BPD group (t = -4.02; p < 0.001). Neither the vividness nor the bizarreness of these specific dreams did differ significantly, but dreams of the BPD patients showed a tendency to have longer effect on waking mood compared to the dreams of the control group (t = 2.37; p = 0.023) (see Table 1 ). Table 2 presents the Pearson's correlation coefficients, depicting the relationship between dream variables and other psychometric measures (Neuroticism, Fantasy, Assertiveness) in the whole sample. Neuroticism proved to be a strong and positive correlate of the questionnaire based dream disturbances and a negative correlate of the DE score (the emotional load of the reported dreams; 0 -expressly oppressing, 5 -expressly gratifying), showed a moderate correlation with the DI (the effect on daytime mood of the reported dreams) score and a moderate negative correlation with the neutral-DQQ score. The Fantasy score showed a negative and moderate correlation with dream disturbances and a positive correlation with positive dream emotions. The level of Assertiveness did not correlate with any of the dream variables.
Correlations of dream features with daytime behaviour
In order to control the effect of age and group membership, and to detect the predictive power of our variables of interest (Neuroticism, Fantasy, Assertiveness) on dream disturbances, we conducted a series of Linear Regression Analyses. First we aimed to determine the predictive power of Neuroticism, Fantasy, Assertiveness on the VDAS score, controlling for age and group membership. At the final step of the analysis only the effect of Neuroticism (ß = 0.50; t = 2.67; p < 0.01) and Fantasy (ß = -0.28; t = -1.99; p < 0.05) proved to be significant, explaining 45% of the Variance. We obtained similar results using the emotional load of the reported dreams (DE) as the dependent factor. The effect of group membership lost its level of significance after entering Neuroticism and Fantasy. Furthermore in this analysis Assertiveness showed also a tendency-like correlation (see Table 3 ).
The Path Analysis determining the possible interaction between Fantasy and Neuroticism showed that Fantasy and Neuroticism are two independent factors predicting the VDAS score (Estimate = 0.004.; p = 0.901). * Correlation is significant at the level p < 0.05 (two-tailed). ** Correlation is significant at the level p < 0.01 (two-tailed). The effect of medication on Dream data We investigated on an exploratory level the possible effect of SSRI on dream disturbances. Levels of significance for the comparison of mean scores with independent sample t-test between the medicated and the non-medicated BPD subgroups for the VDAS, negative-DQQ and emotional load of the reported dreams were p = 0.84; p = 0.95 and p = 0.99 respectively. However, these results should be interpreted carefully because of the small sample size.
Discussion
The results of our study indicate that dream disturbances like frequent nightmares, bad dreams, night-terror-like symptoms and dream anxiety are common clinical features of patients diagnosed with BPD. These findings cohere with previous studies reporting a high rate of nightmares and high levels of dream anxiety in BPD 4, 5 . However, these studies used retrospective questionnaires that cannot exclude the possibility of recall biases. In order to diminish the effect of recall biases we examined the emotional quality of a total of 209 dream reports provided by patients with BPD and healthy controls. "Home dream" reports are considered to be a valid tool examining the "dream experience" 21 , and dream reports are not substantially influenced by the reconstructive effects of recall 11 . We found that patients with BPD rated their dreams more distressing, and that their dreams had prolonged effect on waking mood. 68.1% of the BPD patients reported that they have experienced night terror like symptoms, compared to the 22% of the control group. This result is worth further investigation, because to our knowledge no previous studies reported association between night terrors and BPD. However, a high frequency of night terrors was shown to be associated with PTSD 22 , while the latter is related in some aspects to BPD or it is often co-morbid with it 23 . Dream disturbances were related to higher levels of Neuroticism. This finding coheres with the report of Schredl 24 revealing an association between neuroticism and nightmare frequency in a non-clinical sample. Recently, Levin and Nielsen 12 traced a comprehensive multilevel model of dream and nightmare formation interpreting the emotional-cognitive level of disturbed dreaming as reflecting the influence of affect load (a consequence of daily variations in emotional pressure) and affect distress (a disposition to experience events with highly reactive emotions) and the neural level of disturbed dreaming as reflecting the dysfunction of the frontolimbic network, comprising the amygdala, the hippocampus, the medial prefrontal cortex, and the anterior cingulate cortex. Our findings fit into the model, since BPD is characterized by unstable relationships (generating affect load) and emotional reactivity (akin to the notion of affect distress), moreover emotional dysfunctions in BPD are linked to anatomical and functional discrepancies in the fronto-limbic network [25] [26] [27] [28] .
Assertiveness is considered to be an important coping skill, but it showed only a tendency-like connection with the emotional aspects of dreaming. In contrast, higher levels of Fantasy were inversely related to dream disturbances. These findings indicate that while assertiveness can be key component in appropriate waking functioning, the less controlled cognitive process of dreaming may benefit more from the ability of imagination. Fantasy Proneness, measured by the Creative Experiences Questionnaire (CEQ) 29 was found to be associated with dissociation and deviant nocturnal sleep experiences 30 . This finding is in apparent contrast with our results showing the benign influence of fantasy. Nevertheless, while Fantasy Proneness is characterized by tendencies for absorption and suggestibility the Fantasy scale of the NEO-PIR measures the level of flee-floating imagination and frequent daydreaming. Therefore we consider that CEQ and Fantasy measure two different phenomena, among which only the former is related to dissociation. This is in concordance with the considerations of Giesbrecht and colleagues 30 emphasizing the difference between Fantasy Proneness and the Openness Factor of the NEO-PIR (the factor where Fantasy scale "belongs").
We suggest that fantasy can be a protective factor against nightmares and bad dreams, and that the free-floating imagination in dreaming can serve the role of emotion regulation by genuinely structuring and rewriting the dream scenario, and thus integrating the negative emotions into more complex cortical networks. One possible function of dreaming is the elaboration of stressful and traumatic events by creating new, adaptive contexts for the negative emotions determining the dreaming process 12, [31] [32] [33] . Imagery Rehearsal Therapy of Posttraumatic nightmare sufferers is based on the generation of new, alternative outcomes for the "dead end" of the recurrent traumatic nightmares 34 . Our results indicate that therapeutic interventions focusing on the development of imaginative skills may be useful for the treatment of nightmare sufferers.
In sum, our study provides further support for the association between dream disturbances and BPD, links the presence of nightmares, bad dreams and dream anxiety to the severity of emotional instability, and suggests that fantasy is a potential protective factor against dysfunctional dreaming. Furthermore our results suggest that not the BPD diagnosis per se but the specific emotional dysfunctions contribute to the dream disturbances.
Finally, these results need further support, and may be considered as a preliminary study because of the small sample size. Dream collection by laboratory awakenings would be an even more valid method that could rule out the possible effects of selective recall tendencies in dream reports. Additionally, our results are only applicable to women because of the small number of male participants. Despite that we could not detect any effect of the medication on dream quality, the effects of SSRI's in the BPD group cannot be ruled out, because antidepressants may increase dream intensity 35 . However, mainly bizarreness, but not anxiety dreams were enhanced by SSRI's. Moreover, the effect of SSRI on dreaming is still not unequivocal, since another study reports that post-medication dreams of a women suffering from anxiety were more similar to the female population means, than the pre-medication ones 36 .
